Effects of extracellular lactate on production of reactive oxygen species by equine polymorphonuclear leukocytes in vitro.
To evaluate effects of extracellular lactate on viability, shape change, lactate metabolism, and reactive oxygen species (ROS) production in equine polymorphonuclear leukocytes (PMNs). PMNs isolated from equine venous blood samples. PMNs were incubated with 0 to 300mM lactate for 30 minutes before each experiment. Viability was assessed via trypan blue exclusion. Shape change was assessed via flow cytometry and light microscopy. Relative quantification of monocarboxylic acid transporter and lactate dehydrogenase lactate dehydrogenase (LDH) isotype mRNAs was performed with a real-time PCR assay. Effects of lactate at a pH of 7.4 to 6.0 on ROS production in response to phorbol 12-myristate 13-acetate, opsonized zymosan, or N-formyl-methionyl-leucyl-phenylalanine was assessed by luminol-dependent chemiluminescence. Lactate had no effect on viability of PMNs but did alter their size and density. Monocarboxylic acid transporter 1 and lactate dehydrogenase B mRNA values were not altered. Monocarboxylic acid transporter 4 and lactate dehydrogenase A mRNA values were significantly decreased. Lactate incubation of cells significantly decreased PMN-derived luminol-dependent chemiluminescence and induced different sensitivities to stimulants (phorbol 12-myristate 13-acetate, opsonized zymosan, and N-formyl-methionyl-leucyl-phenylalanine). The response ratio to N-formyl-methionyl-leucyl-phenylalanine revealed that PMNs were primed by incubation with up to 50mM lactate, significantly increasing the production of ROS. Incubation with lactate and acidic pH caused a synergistic effect on ROS production. Extracellular lactate potentially has a direct effect on the capacity to produce ROS by equine PMNs, which may be associated with alterations in innate immune functions within a short period after high-intensity exercise.